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method using a superabundance of water, as In wash boring, it uses only a
relatively small amount of water in the casing. Sometimes the required water
is furnished entirely by the natural water in the underground. The barrel or
spoon has a flap valve or tail valve at or near its lower endt nuch that material
may enter into the barrel, but cannot get out. A chopping bit of varied design
is usually placed below the entrance to the barrel. The barrel and chopping
bit are then jiggled up and down by means of a rope or cable attached to their
upper end and the material is thus forced into the barrel. The easing is
pounded down as the operation of the spoon continues. When the barrel is
nearly full, it is removed and the material inside it dumped out Most of the
material passed through is present in the sample, but it is mixed up, partly
segregated, washed, and just about as far from being in its natural condition as
it possibly could be. A power-operated earth auger is also provided with some
drilling rigs, and it is usually an inexpensive way of obtaining disturbed sam-
ples of the overburden.

The above is the usual well-drilling method. By the use of heavy equip-
ment and special chopping bits, the method has been developed for penetrating
even relatively hard ledge rock. Both wash-boring and churn-drilling methods
permit taking drive samples at intervals.

An inexpensive method of subsurface investigation of overburden Ls fur-
nished by the use of hand-operated earth augers ("Iwan" and other types).
Samples are disturbed, but this may answer for most of the samples if one is
investigating a borrow pit for instance. Depths of 20 to 40 ft may be reached
in some soils by this method.

22. Rotary Drilling Through Overbtirdea* Rotary core drilling is similar in
principle to diamond drilling. Using some form of hardened-steel core bit with
cutting edge, the driller may put down exploratory holes through some firm
clays and compact sands and silts without casing the hole and may obtain a
core of the material. Drilling fluid consisting of a rather thick mud formed
from fine clay or bentonite is kept in the hole, and the rotating bit presses the
drilling fluid into the walls of the hole, thus giving them sufficient strength so
that they will stand up. The core is ateo smeared with the drilling fluid, but
the impregnation is usually slight. The writer has seen compact sand cores
obtained in this manner in which the drilling fluid impregnated less than fie in.
into the sample. The method was developed in the oil fields but has also been
used quite successfully in exploration work in materials such as those described
above. If diamond drilling is to continue after rock is reached, the hole
through the overburden is cased before the diamond drilling is started, as
usually the walls cannot be relied or. to stand up indefinitely. The use of the
rotary drilling rigs for the exploration of overburden material has its limita-
tions.

In very stiff clays the rotary drill is often useful. Excellent undisturbed sam-
ples of Trinity sand, a fine dense sand whose void ratio may be as low as 0.21T
were obtained at the site of the Denison Dam, Texas and Oklahoma. The
method cannot be successfully used for sampling coarse sands and gravels.